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(§) A method of operating a radio communications system, a radio communication system and a 
secondary station for use in the system. 



@ In a TDMA cordless teleplione system, such as 
DECT, an out of lock secondary station scans all the 
physical channels in the respective carrier channels 
in order to find a system onto which it can lock. In 
order to expedite the scanning of the channels, the 
secondary station adopts a scanning sequence In 
which during each scan of the sequence consecutive 
physical channels located In non-adjacent carrier 
channels are scanned. Because of spill over from 
transmissions In the non-scanned channels It Is pos- 
sible to determine In what channels there are trans- 
missions thereby possibly enabling the secondary 
channel to lock sooner thus saving battery power. 



In a modification of the scan, the signal strength 
in the respective physical channels may be mon- 
itored for a fraction of the duration of the physical 
channel. 
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The present invention relates to a method of 
operating a communications system in which sec- 
ondary stations are able to roam in and out of radio 
coverage area of one or more fixedly sited primary 
stations, such stations regularly transmitting idle 
beacon signals which are detectable by in range 
secondary stations. 

The present invention also relates to such a 
communications system and to a secondary station 
for use in the communications system. 

For convenience of description the present in- 
vention will be described with reference to DECT 
(Digital European Cordless Telecommunications) 
system which comprises a plurality of time division 
duplex frequency channels which are accessed us- 
ing a time division multiple access (TDMA) pro- 
tocol. More particularly DECT comprises, for voice 
communication, one or more geographically sepa- 
rated primary or fixed base stations each having 
radio transceiving means defining a cell and a land 
line connection to the PSTN, and one or more 
secondary or transportable, for example hand por- 
table, stations having radio transceiving means 
which are able to communicate by way of a radio 
link with an in-range primary station. The European 
Telecommunications Standards Institute (ETSI) cur- 
rently proposes that DECT shall have ten radio 
carrier channels but this number may be increased 
later if there is sufficient demand. Each radio chan- 
nel is divided into frames of 10 milliseconds dura- 
tion and each frame is divided into 24 equal time 
slots (or physical channels) which comprise 12 
lime division duplex (TDD) channels termed duplex 
voice channels. The TDD arrangement is such that 
the nth and the (n + 12)th time slots, where n is an 
integer between 1 and 12, are the forward and 
reverse physical channels constituting the duplex 
voice channel. Each pair of physical channels is 
capable of carrying one duplex digitised speech 
conversation or data at a rate of 32 kbits/sec. As 
the framing structure in the radio carrier channels 
is synchronised, this means that the correspond- 
ingly numbered physical channels in each of the 
radio carrier channels coincide in time. 

In setting up a voice call between a primary 
and a secondary station, a duplex voice channel is 
assigned to the transaction. The assignment of the 
duplex voice channel in any of the radio carrier 
channels is by the method of dynamic channel 
allocation whereby a secondary station taking into 
account its radio environment as determined by 
monitoring the average interference in each of the 
120 pairs of physical channels negotiates with the 
primary station for access to the best duplex voice 
channel currently available under the control of the 
primary station. 



Currently the DECT specification requires base 
stations to continue transmissions on their last ac- 
tive forward physical channel to provide the system 
functions of broadcasting the basic system infor- 

5 mation, base station identity, and a frequency and 
frame timing reference. For convenience of de- 
scription such transmissions will be called "normal 
idle beacon" transmissions. 

A secondary station when locked to a system 

70 remains in synchronism with the framing structure 
of the primary station but can be powered down or 
"sleep" for relatively long periods. However the 
secondary station is woken-up for the occurrence 
of the primary station's active forward physical 

75 channel in one frame (10 mS) in every 16 frames 
(or 160 mS) in order to be capable of receiving any 
paging transmissions addressed to it. By having 
such an arrangement for the reception of possible 
paging signals, the secondary station has a duty 

20 cycle of the order of 1 in 384 which is effective in 
reducing the power consumption. However, since 
the secondary station need be active for only a 
portion of the physical channel in order to receive 
any paging message, a duty cycle of 1 in 2000 can 

25 be achieved with this arrangement. 

In the case of a secondary station which is out- 
of-lock, it wakes up approximately every 200 sec- 
onds and tries to detect a system onto which it can 
lock by scanning all the carrier channels in succes- 

30 sion, each carrier channel being monitored for the 
duration of one frame which in the case of 10 
carrier channels will take 100mS. Such a search of 
the carrier channels not only upsets the duty cycle 
of the secondary station which if there are no 

35 paging messages is of the order of 1 in 2000 for a 
locked secondary station but also reduces its bat- 
tery life. 

An object of the present invention is to make 
scanning of the carrier channels more efficient. 

40 According to one aspect of the present inven- 

tion there is provided a method of operating a 
communications system which comprises a pri- 
mary station and a plurality of secondary stations, 
communication between the primary and secon- 

45 dary stations being in accordance with a time di- 
vision multiplex protocol in which each of a plurality 
of carrier channels is divided into time frames and 
each frame is divided into a plurality of physical 
channels, wherein an out of lock secondary station 

50 is powered up to scan periodically the physical 
channels in each carrier channel in order to detect 
those physical channels in which transmissions are 
taking place, characterised in that the scanning 
sequence of the secondary station is controlled so 

55 that during any one scan of the sequence consecu- 
tive physical channels which are located in non- 
adjacent carrier channels are scanned. 
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According to a second aspect of the present 
invention there is provided a connmunications sys- 
tem comprising a primary station and a plurality of 
secondary stations, communication between the 
primary and secondary stations being in accor- 
dance with a time division multiplex protocol in 
which each of a plurality of carrier channels is 
divided into time frames and each frame is divided 
into a plurality of physical channels, wherein an out 
of locl< secondary station is powered up to scan 
periodically the physical channels in each carrier 
channel in order to detect those physical channels 
in which transmissions are taking place, charac- 
terised in that the secondary station comprises 
control means for controlling the scanning se- 
quence so that during any one scan of the se- 
quence consecutive physical channels which are 
located in non-adjacent carrier channels are 
scanned. 

According to a third aspect of the present 
invention there is provided a secondary station for 
use in the system in accordance with the second 
aspect of the present invention, the secondary sta- 
tion comprising transmitting and receiving means, 
control means for controlling the transmitting and 
receiving means, said control means being respon- 
sive to the secondary station being out of lock to 
initiate scanning of all the available physical chan- 
nels in the respective carrier channels, charac- 
terised in that the scanning sequence is controlled 
so that during any one scan of the sequence con- 
secutive physical channels which are located in 
non-adjacent carrier channels are scanned. 

The invention is based on the fact that the 
characteristics of a transmitted signal enable its 
presence in an adjacent carrier channel to be de- 
termined when carrying out an earlier scanning 
sequence. As a result a channel scanning protocol 
can be devised which enables some but not all the 
carrier channels to be scanned at any one time but 
in so doing derives a good indication of the pres- 
ence of a transmitting primary station not only in 
the channel being scanned but also in channels 
adjacent to those being scanned. 

If desired the respective scanning sequences 
are all the odd numbered channels and then all the 
even numbered channels. 

These sequences may be further subdivided 
into four scan sequences comprising, respectively, 
the forward transmissions in the odd numbered 
carrier channels, the forward transmissions in the 
even numbered carrier channels, the reverse trans- 
missions in the odd numbered channels and the 
reverse transmissions in the even numbered chan- 
nels. Other variations are possible. 

In one embodiment each physical channel is 
examined for substantially its whole duration. How- 
ever an alternative method is to monitor the signal 



strength for a fraction, for example one eighth, of 
the period of each physical channel. Such a frac- 
tion may be say 50w.s out of 41 Bus. However care 
must be taken to ensure that said fraction does not 

5 occur during a guard space. 

In a development of the system, each primary 
station transmits a system identity code which may 
be used by a secondary station to obtain informa- 
tion about its neighbouring systems, which informa- 

70 tion is stored. When an out of range secondary 
station detects a neighbouring system, it antici- 
pates that it is approaching its own local system 
and as a consequence it may increase its fre- 
quency of scan so that it is able to initiate a call 

75 within the guaranteed maximum connection time of 
1.5 seconds specified by most telephone authorit- 
ies. 

The present invention will now be described, 
by way of example, with reference to the accom- 
20 panying drawings, wherein: 

Figure 1 illustrates diagrammatically a digital 
cordless telephone system. 
Figure 2 is a diagram showing the DECT frame 
structure imposed on ten carrier channels, 
25 Figure 3 is a diagram of the structure of a DECT 
physical channel. 

Figure 4 shows diagrammatically the amplitude 
(A) versus frequency (F) mask of the transmitter 
output and in chain-dot lines a typical receiver 
30 filter characteristic. 

Figure 5 is a diagram of amplitude (A) versus 
time (T) illustrating signals picked up in four 
physical channels, 

Figure 6 is a block schematic diagram of a 
35 secondary station, and 

Figure 7 is a flow chart illustrating one embodi- 
ment of the method in accordance with the 
present invention. 

The digital cordless telephone system shown in 
40 Figure 1 comprises a plurality of primary or fixed 
base stations PS of which four, PS1 , PS2, PS3 and 
PS4, are shown. Each of the primary stations is 
connected by way of a respective wideband land- 
line link 10, 11, 12 and 13, capable of carrying 
45 digitised speech or data at a rate of say 
1.152Mbits/sec. to cordless telephone system con- 
trollers 14 and 15. The system controllers 14 and 
15 are, in the Illustrated embodiment, connected to 
the PSTN. 

50 The system further comprises a large plurality 

of transportable, for example hand portable, secon- 
dary stations SS1 to SS6 which in the illustrated 
embodiment are used for digital time division du- 
plex speech communication. Duplex communica- 

55 tion between the secondary stations within an area 
covered by a system controller and/or the PSTN is 
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by way of radio through the primary stations PS. 
Accordingly the primary and secondary stations 
each comprise a radio transmitter and receiver. 

Figure 2 shows ten carrier channels C1 to C10, 
each carrier channel is divided in the time domain 
into 10ms frames. Each frame is divided into 24 
time slots or physical channels of which the first 
twelve F1 to F1 2 are allocated for transmission in a 
forward direction, that is from a primary station to a 
secondary station, and the second twelve R1 to 
R12 are allocated for transmission in the reverse 
direction. The forward and reverse physical chan- 
nels are twinned, that is, the correspondingly num- 
bered forward and reverse physical channels, for 
example F4, R4, comprise a twin which hereinafter 
will be referred to as a duplex voice channel. In 
DECT there are 120 duplex voice channels al- 
together. In setting-up a call between a primary 
and a secondary station, a duplex voice channel is 
assigned to the transaction. The assignment of the 
duplex voice channel in any of the carrier channels 
CI to CIO is by the method of dynamic channel 
allocation whereby a secondary station taking ac- 
count of its radio environment negotiates with the 
primary station for access to the best duplex voice 
channel currently available under the control of the 
primary station. 

The general format of a signal in a physical 
channel is shown in Figure 3. The format com- 
prises a header and a synchronisation sequence 
16, signalling data 18 (which may include paging 
information) and digitised speech 20. An interslot 
guard space 22 is also provided at the end of the 
message. The digitisation rate is 32kbits/sec. Both 
the primary and secondary stations include a buffer 
to compress the speech digitised at 32kbits/sec. 
into bursts of data at 1 .152Mbits/sec. so that it is 
suitable for transmission. 

The basic protocol for a transmission which is 
to be initiated by a secondary station SS is for it to 
listen to all the reverse physical channels in each 
of the carrier channels and ascertain which reverse 
physical channels are busy and idle and the rela- 
tive signal quality in these reverse physical chan- 
nels and from the information derived the secon- 
dary station determines what it believes is the best 
duplex voice channel and transmits in its reverse 
physical channel to a particular primary station PS. 
The signalling data 18 in the message together 
with other details in the initial transmission are 
decoded and passed to the system controller 14 or 
15 which sets-up the fixed network connection. The 
primary station confirms that the particular duplex 
voice channel has been assigned to the transac- 
tion. 

In the forward direction, the primary stations 
send paging messages to the addressed secon- 
dary stations in one physical channel of say every 



sixteenth frame. Such an arrangement enables the 
secondary stations to "sleep" during at least the 
intervening fifteen frames thereby economising on 
power. An addressed secondary station in re- 
5 sponse to a paging request addressed to it will, 
unless a duplex voice channel has been assigned, 
search through all the carrier channels and transmit 
on the reverse physical channel of the best duplex 
voice channel. 

70 Also during idle periods the primary station is 

required by the DECT system specification to con- 
tinue transmissions in the forward physical channel 
of its last active duplex voice channel in what will 
be termed its normal idle beacon mode. The in- 

75 formation transmitted includes basic system infor- 
mation including the base station identity and fre- 
quency and frame timing reference. Such system 
information is required by a secondary station 
when wishing to initiate a call. 

20 An idle secondary station when not locked to a 

particular cordless telephone system is woken up 
periodically and will scan all the carrier channels 
by tuning to each carrier channel for the duration of 
a frame and determining the presence of idle bea- 

25 con signals or other signals in the respective phys- 
ical channels and their quality. In the case of 10 
carrier channels a full scan will take 1 0OmS and if a 
duty cycle of 1 in 2000, which is approximately that 
of the locked secondary station when sleeping, is 

30 maintained then a full scan is repeated once every 
200 seconds. In certain situations this may be 
unacceptably long. 

In accordance with the method of the present 
invention a partial scan is repeated more frequently 

35 than a single full scan and because of the spill over 
of an idle beacon signal into adjacent carrier chan- 
nels it is possible for the secondary station to 
determine by the presence of a signal, albeit at a 
low level, if there is an idle beacon signal being 

40 transmitted in a physical channel of an unscanned 
adjacent carrier channel. 

Figure 4 illustrates diagrammatically the fre- 
quency mask of a transmission in a carrier channel 
C2 and its spill over into the adjacent channels 

45 CI ,C3. The characteristic of a typical receiver filter 
is shown in chain-dot lines. These relaxed transmit- 
ter and receiver filter specifications enable the 
method in accordance with the present invention to 
be implemented simply. Thus a receiver listening 

50 on an adjacent carrier channel, say channel CI, 
cannot reject completely all the signal transmitted 
in the adjacent carrier channel. In the DECT speci- 
fication the adjacent channel attenuation has a rela- 
tively low value of the order of 28dB. However 

55 DECT is expected to operate in an environment 
where the signal strength can vary by as much as 
20dB over very short distances. Hence to maintain 
a call, a secondary station normally requires a 
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signal 20dB greater than the minimum, say typi- 
cally 40dB, for adequate reception. Thus adjacent 
channel interference is received at about the same 
range as that which allows a system to be usable. 

Figure 5 illustrates diagrammatically a situation 
in which a weak idle beacon signal is received from 
a distant primary station transmitting in a physical 
channel PC1, a strong idle beacon signal is re- 
ceived from a nearby primary station transmitting 
In a physical channel PC2, there is no signal in a 
physical channel PCS and a spill over signal from 
an adjacent carrier channel Is received In a phys- 
ical channel PC4, which would otherwise have no 
signal in it. 

Thus if an idle secondary station scans non- 
adjacent carrier channels, for example all the odd- 
numbered channels, it can build up a channel map 
detailing in which physical channels there is no 
usable system present. Such a scan can be com- 
pleted in half the time of a full scan. However since 
the search is less accurate than a full scan, then a 
second scan is made later, say 100 seconds later, 
of those carrier channels, for example the even- 
numbered channels, not covered by the previous 
scan. If however the secondary station has been 
able to locit onto a permitted system found to be 
acceptable In the first scan, then it does not need 
to execute the second scan thereby saving battery 
power. 

in a first variant on the method just described, 
the scanning of the non-adjacent carrier channels Is 
shortened further by say scanning only the forward 
physical channels in say the odd numbered carrier 
channels, then the forward physical channels in the 
even numbered carrier channels, then the reverse 
physical channels in the odd numbered carrier 
channels and finally the reverse physical channels 
in the even numbered carrier channels. There is a 
delay of say 50 seconds between successive 
scans in the scanning sequence. 

In a second variant of the methods described, 
instead of a secondary station monitoring the phys- 
ical channels for substantially their entire duration 
of 416IJ.S, a received signal strength indication is 
taken over a fraction, say SOixS, of the duration of a 
physical channel. Such sampling of the physical 
channels is shown diagrammatically in broken lines 
in Figure 5. The length of the sampling period has 
to be such as to guarantee that it will not take 
place in the guard space 22 (Figure 3) due to the 
fact that the idle secondary station is not synch- 
ronised with the framing structure of the primary 
stations. In a modification of this method there 
could be 2 or more shorter sampling periods per 
physical channel. 

Figure 6 is a block schematic diagram of a 
secondary station SS suitable for use in the meth- 
od and system in accordance with the present 



invention. The secondary station SS comprises a 
transmitter 24 connected to an antenna 26 which is 
also connected to a receiver 28. A digital filter 30 is 
included in the received signal circuit to distinguish 

5 a digitised speech signal from other data signals. 

A microphone 31 is connected to a CODEC 32 
which includes storage for the digitised speech. 
The CODEC 32 operates at 32kbits/sec. The 
CODEC 32 Is connected to a data compressor 34 

70 which compresses the digitised speech into bursts 
having a data rate of the speech at 1.152Mblts/sec. 
A control element 35 Is provided which controls the 
operation and internal organisation of the secon- 
dary station and which has a store 36 connected to 

75 it for storing amongst other things details of the 
usage and quality of all the duplex voice channels. 
At the occurrence of a reverse time slot or physical 
channel in the best available duplex voice channel, 
as decided by the control element 35, a burst of 

20 compressed digitised speech is then relayed by 
way of a change-over switch 33 to the transmitter 
24 whose carrier channel has been predetermined 
by the control element 35 applying control signals 
to a local oscillator 25 as part of the choice of the 

25 best available duplex voice channel. 

The received digitised speech in the forward 
time slot or physical channel is relayed by way of a 
change-over switch 37 to the data 
compressor/expander 34 in which it is expanded to 

30 digitised speech having a data rate of 32kbits/sec. 
and passed to the CODEC 30 and then to a loud- 
speaker or other audio transducer 38. 

A keypad 40 is connected to the control ele- 
ment 35, for keying-in data such as a called party's 

35 telephone number. The control element 35 causes 
the keyed-in data to be displayed on a display 
device 42. The control element 38 also adds the 
necessary signalling to the keyed-in data which is 
conveyed by way of a change-over switch 44 to 

40 the transmitter 24. 

The switches 33, 37 and 44 are controlled by 
the control element 35. 

Assuming that the secondary station is operat- 
ing in a normal idle beacon mode, at least its 

45 transmitter 24 and receiver 28 are powered down. 
At least the receiver is woken up by instructions 
generated by the control element 35 to listen for 
paging signals for up to 417iJ.S every IBOmS. 

However if the secondary is not locked to a 

50 system it will scan all the carrier channels in accor- 
dance with the method described with reference to 
Figures 4 and 5. Any signals and information found 
in the scans are detected by the digital filter 30 
which in turn signals the presence of data signals 

55 to the control element 35 which in response thereto 
changes over the switches 33, 37 and 44. The 



5 



EP 0 486 089 A2 



10 



signal and/or Information Is decoded In a MODEM 
46 and the message Information Is supplied to the 
control element 35. 

If a secondary station SS wishes to "converse" 
with the primary station in response to the received 
invitation signal, the control element 35 causes a 
suitable response message to be generated and be 
sent to the MODEM 46 by way of the switch 44. 
The modulated output from the MODEM 46 is 
supplied to the transmitter 24 by way of the switch 
33. The transmitter 24 transmits the response on 
the reverse physical channel of the duplex voice 
channel used by the primary station when sending 
the invitation message. 

The remainder of the message exchange takes 
place under the direction of the control element 35 
which has been preprogrammed to carry out the 
sequence of operations mentioned above. 

The structure and operation of a primary sta- 
tion generally resembles that of the secondary sta- 
tion shown in Figure 6. However, because the 
primary station is essentially a relay station inter- 
connecting the PSTN to the secondary station by 
way of an air interface, it does not require a micro- 
phone, loudspeaker and keypad. Further a primary 
station normally transmits on at least one physical 
channel per frame and receives on multiple phys- 
ical channels per frame. 

For the sake of completeness Figure 7 illus- 
trates a flow chart of the operations carried out by 
the control element of an idle station when scan- 
ning non-adjacent carrier channels. In the interests 
of brevity the scanning sequence will comprise the 
odd numbered carrier channels, a delay, and then 
the even numbered carrier channels. However the 
flow chart may readily be altered to accommodate 
other scanning sequences. 

The flow chart starts with the block 50 which 
indicates the idle secondary station waiting for a 
predetermined time. At the expiry of the predeter- 
mined period, the scan of the odd numbered car- 
rier channels takes place which operation is in- 
dicated by the block 52. A decision stage 54 in- 
dicates the detection or othenwise of signals in the 
physical channels which were scanned. Whenever 
an idle beacon or some other signal is detected, 
output Y, it is analysed as indicated by the block 
56. If no signals are detected, output N, then the 
flow chart proceeds to a waiting stage, block 58. 
The described operations are then repeated except 
that the even numbered carrier channels are 
scanned, block 60, and the detection of a signal is 
detected by a decision stage 62. A negative output 
(N) from the decision stage 62 cause the process 
to return to wait, namely the block 50. 

When sampling the physical channels for a 
fraction of their duration it is possible for the scan- 
ning sequence to comprise all the carrier channels 



since an improved power consumption can be 
achieved as each physical channel is monitored for 
about one eighth of its duration (416w.S). 

In another variant for the present invention to 

5 speed up the locking of a secondary station on to 
Its system, a secondary station can build up a list 
of Identities of neighbouring systems and their pri- 
mary stations and as It approaches its home base 
station It recognises that It is passing through the 

70 coverage areas of the neighbouring systems and 
can speed up Its scanning of the carrier channels 
In anticipation of locking to Its system with the 
minimum of delay. 

In a typical situation in a residential envlron- 

75 ment, when a secondary station wanders out of 
range of its own primary station, It will probably 
search around to see If there is any other physical 
channel on which It can receive that primary sta- 
tion. During this search the primary station may 

20 receive signals from other systems. These signals 
contain the identities of neighbouring systems, and 
the primary station identity. The control element of 
the secondary station can arrange for these system 
Identities to be stored, and if, on one of its infre- 

25 quent searches, it finds one of its neighbouring 
systems, then It can Increase Its search rate in 
anticipation of quickly picking up its home system 
on the assumption that it is travelling towards Its 
home coverage area. 

30 For convenience of description, the present 

Invention has been described with reference to 
DECT. However, the method in accordance with 
the present invention may be used in other suitable 
systems. 

35 From reading the present disclosure, other 

modifications will be apparent to persons skilled in 
the art. Such modifications may involve other fea- 
tures which are already known in the design, manu- 
facture and use of digital cordless telephone sys- 

40 tems and devices and component parts thereof and 
which may be used instead of or in addition to 
features already described herein. Although claims 
have been formulated in this application to particu- 
lar combinations of features, it should be under- 

45 stood that the scope of the disclosure of the 
present combination of features disclosed herein 
either explicitly or implicitly or any generalisation 
thereof, whether or not it relates to the same inven- 
tion as presently claimed in any claim and whether 

50 or not it mitigates any or all of the same technical 
problems as does the present invention. The ap- 
plicants hereby give notice that new claims may be 
formulated to such features and/or combinations of 
such features during the prosecution of the present 

55 application or of any further application derived 
therefrom. 
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1. A method of operating a communications sys- 
tem wliicli comprises a primary station and a 
plurality of secondary stations, communication 
between the primary and secondary stations 
being In accordance with a time division mul- 
tiplex protocol in which each of a plurality of 
carrier channels Is divided Into time frames 
and each frame Is divided into a plurality of 
physical channels, wherein an out of lock sec- 
ondary station Is powered up to scan periodi- 
cally the physical channels In the or each 
carrier channel In order to detect those phys- 
ical channels In which transmissions are taking 
place, characterised in that the scanning se- 
quence of the secondary station is controlled 
so that during any one scan of the sequence 
consecutive physical channels which are lo- 
cated In non-adjacent carrier channels are 
scanned. 

2. A communications system comprising a pri- 
mary station and a plurality of secondary sta- 
tions, communication between the primary and 
secondary stations being In accordance with a 
time division multiplex protocol In which each 
of a plurality of carrier channels is divided Into 
time frames and each frame Is divided Into a 
plurality of physical channels, wherein an out 
of lock secondary station Is powered up to 
scan periodically the physical channels in each 
carrier channel in order to detect those phys- 
ical channels in which transmissions are taking 
place, characterised in that the secondary sta- 
tion comprises control means for controlling 
the scanning sequence so that during any one 
scan of the sequence consecutive physical 
channels which are located in non-adjacent 
carrier channels are scanned. 

3. A secondary station for use in a communica- 
tions system of a type as claimed in claim 2, 
the secondary station comprising transmitting 
and receiving means, control means for con- 
trolling the transmitting and receiving means, 
said control means being responsive to the 
secondary station being out of lock to initiate 
scanning of all the available physical channels 
in the respective carrier channels, characteris- 
ed in that the scanning sequence is controlled 
so that during any one scan of the sequence 
consecutive physical channels which are lo- 
cated in non-adjacent carrier channels are 
scanned. 



4. A secondary station as claimed In claim 3, 
characterised in that all the physical channels 
in a frame are scanned. 

5 5. A secondary station as claimed in claim 3, 
characterised in that during any one scanning 
sequence only consecutive forward or con- 
secutive reverse physical channels in a frame 
are scanned. 

70 

6. A secondary station as claimed In claim 3, 4 or 
5, characterised in that substantially the entire 
duration of a physical channel Is monitored 
during each scanning operation. 

75 

7. A secondary station as claimed In claim 3, 4 or 
5, characterised In that the signal strength of a 
fraction of the duration of a physical channel is 
monitored during each scanning operation. 

20 

8. A secondary station as claimed In any one of 
claims 3 to 7, wherein the secondary stations 
Include means for detecting each primary sta- 
tion's system code and means for storing its 

25 own system code, characterised In that the 

secondary station includes means for dynam- 
ically building up a record of neighbouring 
systems encountered when roaming outside 
the coverage area of Its own system, and in 

30 that the scanning sequence Is changed when a 

secondary station passes through the coverage 
areas of neighbouring systems in a direction 
towards the coverage area of its own system. 

35 9. A system as claimed in claim 8, characterised 
in that the rate of scanning Is Increased as a 
secondary station approaches the coverage 
area of its own system. 
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